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Preface

We are publishing the second edition of our textbook in two versions:

®  This version, which consists of introductory material, is appropriate for a first
undergraduate or graduate course in databases.

®  The second version, which is the complete book, is appropriate for three courses:

* An introductory undergraduate or graduate course in databases

* Anundergraduate or graduate course in transaction processing for students
who have had an introductory course in databases

* An advanced undergraduate or a first graduate course in databases for stu-
dents who have had an introductory course in databases

One of our goals was to reduce the size and make this introductory version more
affordable to students. Another was to capitalize on our experience in using the first
edition of the book to make an even better introductory text.

The chapters in this book are not just a subset of those in the complete book. We
believe that instructors of an introductory database course should have the option
of enriching an introductory course by including material on object databases and
XML—topics that are covered in great detail in several chapters in the complete book.
Therefore we have added to the introductory book two new chapters, Chapter 16,
Introduction to Object Databases, and Chapter 17, Introduction to XML and Web
Data, which contain an appropriately chosen subset of the material in the full
version of this book.

To keep the book up-to-date with the rapidly changing technology, we have
added a substantial amount of material on UML to a number of chapters and have
included a new chapter on Database Tuning, Chapter 12, in both the introductory
and complete books.

As with the first edition, our focus is on how to build applications using data-
bases rather than on how to build the database management system itself. We believe
that many more students will be implementing applications than will be building
DBMSs. Thus, we include substantial material describing the languages and APIs
used by transactions to access a database, such as embedded SQL, ODBC, and JDBC.

Although we cover many practical aspects of database and transaction process-
ing applications, we are primarily concerned with the concepts that underlie these
topics rather than with the details of particular commercial systems or applications.
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Thus we concentrate on the concepts behind the relational and object data models.
These concepts will remain the foundation of database processing long after SQL is
obsolete.

To enhance students’ understanding of the technical material, we have included
a case study of a transaction processing application, the Student Registration System,
which is carried through the book. While a student registration system can hardly be
considered glamorous, it has the unique advantage that all students have interacted
with such a system as users. More importantly, it turns out to be a surprisingly rich
application, so we can use it to illustrate many of the issues in database design, query
processing, and transaction processing.

A unique aspect of the book is a presentation of the software engineering con-
cepts required to implement transaction processing applications, using the Student
Registration System as an example. Since the implementations of many information
systems fail because of poor project management and inadequate software engineer-
ing, we feel that these topics should be an important part of the student’s education.
Our treatment of software engineering issues is brief, since many students will take
a separate course in this subject. However, we believe that they will be better able
to understand and apply that material when they see it presented in the context
of an information system implementation. Since the courses that use this text at
Stony Brook are not software engineering courses, we do not cover this material in
class. Instead, we ask the students to read it and require that they use good soft-
ware engineering practice in their class projects. We do cover in class those aspects
of the Student Registration System that illustrate important issues in databases and
transaction processing.

Changes in the Second Edition

The technology underlying database and transaction processing systems is changing
so rapidly that we have made a large number of changes and additions to the material
of the first edition. One rapidly advancing technology is the Unified Modeling
Language, UML. We added substantial amount of material on UML in Chapter 4
on database design, in addition to the material on E-R diagrams that was already
there. We also added UML to the material on software engineering in Chapters 2,
14, and 15.

A new chapter on Database Tuning, Chapter 12, was added because so much ef-
fort in the real world is spent increasing the throughput of database and transaction
processing applications.

In addition, material has been added and updated in almost all the chapters.
Significant examples of this are the coverage of SQL/XML and RAID technology.

One important area that is not included in this volume is Web Services. Since
this is a rapidly developing and interesting application-oriented subject we have
significantly revised the compete version of this text to include material on this
topic. In addition to strengthening the book on the subject of XML Technology by
updating the chapter on XML and Web Data and adding a section on SQL/XML,
we have added a new chapter on Web Services that contains material on SOAP,
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WSDL, BPEL, UDDI, and XML-based transaction processing using WS-Coordination
and WS-Transaction. In the chapter on Security and Internet Commerce, we added
a section on XML-based encryption, using XML-Encryption, XML-Signature, WS-
Security, and SAML. And in the chapter on Architecture of Transaction Processing
Systems, we added material on Web Application Servers and J2EE, which are used
to implement the back-end of many Web services.

Organization of the Book

Chapters 1 through 7 should be taught in the order in which they appear in
the book. Chapter 8 contains much of the information that students need in
order to put the knowledge they acquired in the preceding chapters into practice.
However, subsequent chapters do not significantly depend on Chapter 8. Chapters 9
through 12 in Part 3 should be taught sequentially. Chapter 13 in the same part is
largely independent. The software engineering chapters in Part 4 utilize the material
of the chapters in Parts 2 and 3, but the software engineering chapters can be read
in parallel with the database material. Chapters 16 and 17 in the advanced part of
the book depend on the first seven chapters in Part 2.

Finally we note that the sections in this book that are marked with an asterisk (*)
are optional and can be omitted, if the instructor prefers to do so. Sections marked
with the € icon in the table of contents deal with the case study. Also, exercises
that are marked with an asterisk are slightly harder than the rest, and exercises that
are marked with two asterisks are even harder.

Supplements

In addition to the text, the following supplementary materials are available to assist
instructors:
B Online PowerPoint presentations for all chapters
#  Online PowerPoint slides of all figures
B An online solution manual containing solutions for the exercises
@  Additional references, notes, errata, homeworks, and exams.
For more information on obtaining these supplements, please visit this book’s
Companion Website at www.aw-bc.com/kifer. The solutions manual and PowerPoint

presentations are available only to instructors through your Addison-Wesley sales
representative. To contact your representative, please visit www.aw.com.
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